Introduction
Salmonella is a genus of rod-shaped (bacillus) gram-negative bacteria of the Enterobacteriaceae family. Salmonella bongori and Salmonella enterica (serovar typhi (S. typhi)) are the two species of Salmonella. The type species Salmonella enterica divided for 6 subspecies. (Su & Chiu, 2007) , which contain above 2500 serotypes.
We can find Salmonella enterica subspecies throughout the world in the environment and in animals with warm blood. Also Salmonella bongori is limited to animals with cold blood, especially reptiles (Tortora, 2008) . Typhoid fever, paratyphoid fever and food poisoning (Salmonellosis) diseases caused by Strains of Salmonella (Fabrega & Vila, 2013) .
Typhoid fever, a systemic life minatory illness of humans are caued by the bacterial pathogen Salmonella enterica serovar typhi (S. typhi) (Dougan & Paker, 2014 and Wain et 
National Organization for Research and Biological Control, Cairo, Egypt. T YPHOID fever a food-borne disease caused by Salmonella species, is a worldwide prevalent disease. In endemic areas, children are at highest risk owing to weaning from passively acquired maternal antibody and lack of acquired immunity. Several studies have been done to clarify the pathogenesis and underlying immune aspects of typhoid fever.
The Objective is to study the changes of some proinflammatory cytokines in plasma of children and adults with typhoid fever and resistance to therapy.
This study included 128 cases from which 34 consecutive children and adult admitted to Benha Fever Hospital with proven diagnosis of typhoid fever patients with typhoid fever resistant to combined therapy with Ciprofloxacin and Cefotax in addition to Zithrokan and Zantac have higher plasma levels of IL-6 and TNF-alpha. Toxic look, constipation and splenomegaly may be considered as indicators of drug resistance.
Study of changes in the levels of some cytokines may offer a new dimension in the assessment of the clinical efficacy of antimicrobial therapy.
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). An enteric fever type of illness practically indistinguishable from typhoid also caused by developmentally featured Salmonella serovar, S. paratyphi serotype A. (Fangtham & Wilde, 2005 and Baker et al., 2014) . This Salmonella serovars is thus referring to as "Typhoidal Salmonella". We wrote registers in western literature that a typhoid fever was one of the oldest human illness.
The facultative intracellular gram-negative bacillus Salmonella typhi also occasionally Salmonella paratyphi causes typhoid fever. The clinical picture of typhoid fever is different from gram-negative sepsis although Salmonella contain lipopolysaccharide (LPS: bacterial endotoxin) and the function of endotoxin in the pathophysiology of typhoid fever is debatable (Greisman et al., 1969) .
The riskiness and the effect of Salmonella infection were determined by various bacterial and host factors. Cytokines were key organizers of the host response to intracellular pathogens (Liles & Van Voorhis, 1995) . Salmonella have distinct Egypt. J. Microbiol. 53 (2018) EMAN A. EISSA et al. bacterial products which are powerful inducers of cytokines expressions by immune cells (Henderson et al., 1996; Wilson et al., 1998 and Ciacci et al., 1998) .
In all regions of the world, Typhoid fever is encountered, these days mostly located in countries wherever hygienic situation are poor. In the developing world , typhoid fever is considered to be one of the main and reported illness. In some regions, typhoid fever was rated that, it is in charge of 2 to 5% of all fatalities. In many parts of the developing world, clinic case deaths are still high (1 to 35%) (Levine et al., 1990) . The incidence in the US, was 400 cases/year, especially between travelers (2005). Incidence of typhoid fever was evaluated in Eypgt to be 13/1000 000 persons (Crump et al., 2003) .
The etiologic organism of typhoid fever is Salmonella typhi which is similar to other Salmonella in that, it is a gram-negative flagellated, non-capsulated, non-sporulating, facultative anaerobic bacillus. It has flagellar (H) antigen (protein), a somatic (O) antigen (oligosaccharide), and an envelope (K) antigen (polysaccharide). Also, has endotoxin (lipopolysaccharide macromolecular complex) which form the external part of the cell wall (Zaidi et al., 2003) . Typhoid fever has a main feature which are Cellular immune response which erquires activation of macrophages. Phagocytosis is a main host defense mechanism. Cytokines which are substances emitted from macrophages has a tremendous effect in the pathogenesis of the illness (Mastroeni & Menager, 2003) . Thus this study aims to research the changes in the levels of TNF-alpha and IL-6 is the aim of this study, also the effect of these changes on the clinical course of children and adults who is suffering from typhoid fever.
Materials and Methods
This study included 128 cases from which 34 consecutive children and adult(19 males and 15 females), of ages ranging from 1.5 to 40 years (X± SD:18.75 +10.07). They were18 children (11 males and 7 females) of ages ranging from 1.5-18 years and 16 adult (8 males and 8 females) of ages ranging from 19-40 years, who are admitted to Benha Fever Hospital, through the year 2014-2015. The isolate organism proven to Salmonella by stool culture on selenite broth (Keuter et al., 1994) .
Ethical approval was obtained from the local research ethics committee and parents of all subjects gave an informed written consent prior to the study.
All patients were given Cefotax (in a dose of 1gm/1h) divided every 6h or 12h and oral ciprofloxacin tablet 250-750mg/12h, zithrokan (in a dose of 8 to 10mg/kg (maximum: 500mg/dose) orally once a day) and zantac (in a oral dosage is 150mg twice daily). According to the response to therapy, at the 7 th day (Miller et al., 1995) , patients were divided into two groups:
Group I (Responsive): 14 cases (7 males and 7 females), of mean age 20.34±12.34 years who displayed clinical improvement with treatment.
Group II (Resistant): 20 cases (12 males and 8 females), of mean age 17.6±8.29 years, who did not display improvement after 7 days of therapy. 20 healthy children (8 males and 12 females) of mean age 19.2±7.19 years were studied as control group.
All children were subjected to the following: 1. Clinical history taking including time of outset and character of fever, chills, headache, loss of appetite, constipation or diarrhea and abdominal pain.
Physical examination including daily body
temperature measurement, heart rate, skin rash and splenomegaly. 3. Routine laboratory examination, including complete blood count (CBC), C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) (Choo et al., 2001 ).
The diagnosis of typhoid fever was proven by Widal test using Febrile Serodiagnostic stained bacterial suspensions. The CROMATEST stained antigens are standardized suspensions of killed bacteria intended for the revelation and semiquantitation by agglutination in either slide or tube tests of human serum agglutinins, a group of antibodies developed through some febrile infections such as brucellosis, salmonellosis and certain rickettsiosis (Felix, 1944 and Joint, 1958) , Also, isolation of Salmonella typhi after stool culture, according to the procedure qualified (Old, 1996) .
4. Measurement of plasma IL-6 and TNF-alpha on approval and on day 7 after treatment. IL-6 measurement was done using a commercially (Engelmann et al., 1990) .
Results
Analysis of laboratory and clinical feature showed that most patients suffered from some symptoms as toxic look, constipation, high fever, splenomegaly, headache and diarrhea. CBC analysis (RBCS, MCV, MCH, MCHC, Hb, HCT and Platelets) was recorded and from which Hb, HCT and platelets increased significantly more prevalent in patients of typhoid fever than control group (Table 1) . Also, TNF-alpha and IL-6 plasma levels are highly significant in cases with typhoid fever than in controls both before and after 7 days treatment (Table 1) . Table 2 show that plasma levels of TNF-alpha and IL-6 is higher significantly in responsive cases (group I) than in controls also in resistant cases (group II) than in response cases, both before and after 7 days of treatment. Table 3 showed that comparison between group I (response) and group II (resistance) which elevated ESR and CRP is significant more common in resistant cases (group II) to treatment of typhoid fever than in response cases (group I).
Results in

Also, plasma levels of TNF-alpha and IL-6 are highly significant in resistant cases (group II) than in responsive (group I). Table 4 showed that TNF-alpha and IL-6 correlated significantly with S.typhi O and H widal test after 7 days of treatment and with ESR values, with non-significant correlation before treatment. Table 5 showed that widal test titres follow up before and after 7 days of treatment among responsive cases (group I) representing S.typhi O agglutination titre was significant but at H agglutination titre non-significant. Also, TNF-alpha and IL-6 plasma levels were highly significant before treatment than after 7 days of treatment in responsive (group I). Table 6 showed that widal test titres follow up before and after 7 days of treatment among resistance cases (group II) representing S. typhi O and H agglutination titre were nonsignificant. Also, TNF-alpha and IL-6 plasma levels were highly significant before treatment than after 7 days of treatment in resistance (group II).
Data management
The clinical data are record in a report format. The datum are tabulate and analyze by the computer program SPSS (Statistical package for social science) version 20 to get:
Descriptive data Descriptive statistics are calculate for this datum in the format of: 1. Mean and standard deviation (+SD) for quantitative datum 2. Frequency and distribution for qualitative datum.
Analytical statistics
In the statistical comparison among the several sets, the significant of differences is tested by one of the followings tests: 1. Student's t-test: Used to compared means of 2 sets of quantitative datum. 2. Paired t test: Used to compared means of changes in various timing period of quantitative datum. 3. ANOVA test (F value): Used to compared means of more than 2 sets of quantitative datum. 4. Inter-group differentiation of serial datum is completed by use chi square test (X 2 -value). 5. Correlation coefficient (r test): To get relationships among variables.
P value <0.05 is consider statistically significant (*) while >0.05 statistically insignificant whever P value <0.01 is consider significant high (**) in all analysis
Discussion
According to the clinical response to a combination of cefotax and ciprofloxacin in addition to zithrokan and zantac we categorized the patients into two sets in this study. Responders were 14 cases (41.2%) and 20 resistant patients (58.8%). This average rate of responses is like to that reported by another searches. (Abou El-Hasan et al.,1998 and Tohme et al., 2004) .
In this search, high fever, toxic look, designated splenomegaly, constipation and elevate CRP are significant identify resistant patients. The difference in age, as children and infants can explain the difference in the frequency of clinical, for example, evolve diarrhea instead of constipation (Ashkenazi & Cleary, 2008) . And might be due to difference in endotoxin production, regional inflammatory and/or host immune reactions among resistant and responsive patients (Pramoolsinsap & Viranuvatti, 1998) . Through this search, resistant patients have a highly significant ESR than cases whose respond to drug therapy (Wyant et al., 1999) . This increase is refer to increase of IL-6, also deemed it among the main physiological mediators of severe stage effect. They proven these statement with significant positive correlations of IL-6 with fever. In our cases the CRP and ESR have maximum significant IL-6 levels, before therapy comparison between control cases. Increasing of IL-6 levels might be due to increased IL-6 gene expression in human monocytes, which catalyze antigen by Salmonella typhi proteins (Kogut, 2005) . Additionally bacterial is commonly knowledge by intestinal epithelial cells via toll-like receptors to trigger the cellular immune reactions, where raised IL-6 is one of its expressing (Iankov et al., 2004) . Resistant patients have highly significant IL-6 levels before therapy, compared to responsive patients, explaining expectations of value of IL-6. It is agrees with Bhutta et al. (1997) . The slope of IL-6 Is significant in both all cases (resistant and responsive) after 7 days of treatment. The inflammatory role of IL-6 and that it is one of the mediators in charge of continuation of inflammatory demonstration, particularly in resistant cases (Li et al., 2003) . In this search, TNFalpha was higher significantly in all cases than control cases and more clear in resistant patients compared to responsive patients all before and after 7 days of treatment. This in agreement with Beutler (1999) who reported high levels of TNFalpha, in resistant cases, correlating with elongate fever or relapse after treatment with cefotax and ciprofloxacin, when parallel with responsive cases. They complemented that high levels of TNF-alpha maigh be qualified of bond TNF and so boosting its harmful effects. It observed that after 7 days of treatment the TNF-alpha levels reject significantly and it is agreement with Wyant et al. (1999) , who reported that prompting with Salmonella typhi flagella has stimulate rapid de novo synthesis of TNF-alpha, through acute typhoid disease which reduce with recovery. After correlation of studied cytokines and some laboratory datum. After treatment there was significant positive correlation of IL-6 with Salmonella typhi O and H agglutination titre and with ESR (r= 0.578). This result was agrees with Zherebtsova et al. (2007) , who found medium positive reaction among the scale of IL-6 and variation in plasma of blood included ESR. As well our research presents significant positive correlations of TNF-alpha with S. typhi O and H agglutination titer after treatment also with ESR which can reverse the positive activities of those cytokines (Enedetti et al., 1997) . In conclusion, the studied patients with typhoid fever whose are resistant to therapy with cefotax and ciprofloxacin additionally zithrokan and zantac have higher levels of IL-6 and TNF-alpha than these whose had been responded cases. Toxic look, constipation and splenomegaly might be looked at as signals of drug resistance. In the pathogenesis of typhoid fever the IL-6 and TNF-alpha have a role, so we recommend other searches to determine the accurate role of immunomodulation in curing resistant patients. Selection of interleukin -6 and tumor necrosis factor -alpha as 'key' cytokines that some research has proven a relationship between these cytokines (IL-6 and TNF-alpha) and typhoid fever, levels of the cytokines TNFalpha and IL-6 are elevated in the blood of patients with typhoid fever (Roine et al., 1990) . Because disease severity in meningococcemia (Waage et al., 1989 ) and gram-negative sepsis (Wortel et al., 1992) . Correlates with concentrations of IL-6 in blood, measurement of cytokines may offer a new dimension in the estimate of the clinical effectiveness of antimicrobial therapy. The cytokines, including TNF and IL-6 are important mediators of signs and symptoms of infectious disease (Elias, 1992 and Kern et al., 1992) .
Measuring the levels of cytokines (IL-6 and TNF) in human plasma before therapy clarify that is possible to have resistance to treatment and when the treatment was done, already found some patients resistance to antibacterial therapy and by measuring the level of cytokines in these resistance patients we found high levels of these cytokines in their plasma. So I recommend completing this search by giving patients a combination of antibacterial and anti inflammation therapy to inhibit the levels of cytokines and so we increase the immunity of these patients thus making them easy to respond to therapy.
Conclusion
Measurement of cytokines may offer a new dimension in the estimate of the clinical effectiveness of antimicrobial therapy. The cytokines, including TNF and IL-6 are important mediators of signs and symptoms of infectious disease. Measuring the levels of cytokines (IL6and TNF) in human plasma before therapy clarify that is possible to have resistance to treatment and when the treatment was done, already found some patients resistance to antibacterial therapy and by measuring the level of cytokines in these resistance patients we found high levels of these cytokines in their plasma. So I recommend completing this search by giving patients a combination of antibacterial and anti inflammation therapy to inhibit the levels of cytokines and so we increase the immunity of these patients thus making them easy to respond to therapy.
